In this paper, according to the fieldwork and statistic analysis, the issues for the relativity between airborne microbes and environmental factors in Pearl River delta' Urban Agglomeration, Guangdong are discussed using ecological method in order to research on health prevention and environment control measures in Pearl River delta' Urban.
Introduction
Atmosphere is the environment which human being relies for existence and the dissemination medium for proliferation of microorganism and diffusion of disease. Particulates of airborne microbes which include bacteria, fungi, virus, actinomycetes and other microorganisms are an important part of air pollution, and there are close relation between produce from microorganism and human activity. Human activity has biggish influence on City environment, as Human activity rebuilt ground and kinds of facilities. Human and animal' skin and hair can be attached to the small particulates surface of atmospheric Sol. Some airborne microbes can stay through a human skin and bring tremendous damage to human health; even they can also spread via fluxion of air to the farther region and bring human many contagion and disease about upper respiratory tract (Ouyang Yousheng, Xie Xiaobao, 2003) . When movement of the atmosphere change, haze will form the particulates of microorganism and non-living meet together. It is possible that it will bring big healthy problem to human and serious second pollutions to the industrial products, such as electronics, the living creature system medicine, food, animal feed and cosmetics...etc, and will also bring bad influence on development of tour industry and dining industry(Wang Chun-hua, Xie Xiao-bao, Zeng Hai-yan, 2007)(J.Nicklin. K.Graeme-Cook, T.Paget & R.Killington). In addition, the content of microorganism in the atmosphere which can reflect the quality of air condition in the city is an important parameter of atmosphere pollution in the city.
Pearl River Delta covers an area of 47525.4km 2 which is about 26.7% of Guangdong province, including 14 cities and districs--Guangzhou, ShenZhen, Zhuhai, FoShan, JiangMen, DongGuan, ZhongShan, Huizhou, Huiyang, Huidong, Boluo, Duanzhou distric and Dinghu distric of Zhaoqing, Gaoyao and Sihui. It has a favourable geographical position which has fine natural and economic environment. With the speeding progress of civilization, the Pearl River Delta became one of the most flourishing regions in economic development. Rapid development of urban agglomeration, expeditious inflation of population, increase of pollution source from urban agglomeration and locating in south-Asia tropical monsoon area provided a good environment for the reproducing of microorganisms in atmosphere. In recent years, the atmosphere environmental problems in Pearl River Delta become obvious.
The number of haze days in atmosphere year is up to 100 days which is obviously more than in the past. At the same time, virus of SARS and bird-flu strike human beings frequently, which threaten human beings' health and life (Ouyang Yousheng, Xie Xiaobao, 2004) (Ouyang yousheng, xie xiaobao, chen yiben., 2006) (Chen haowen. 1996) . Therefore, the problems of the pollution and spread microorganisms in atmosphere, the atmosphere pollution and its protection had become desiderated.
The issues about pollution and distribution of airborne microbes were paid attention by many scholars in recent years, but the issues about the reciprocity between airborne microbes and environment are rarely researched in China, even the research report on the relativity between airborne microbes and environment in Pearl River Delta area is not present. In this paper, according to the fieldwork and statistic analysis, the issues for the relativity between airborne microbes and environmental factor in Pearl River delta Urban, Guangdong are discussed using ecological method in order to research on health prevention and environment control measures in Pearl River delta' Urban.
Method

Collector
Adopting JWL-IIB Air-Borne Microbial Sampling Apparatus, the samples were collected using principle of inertial impaction, according to air exhausts driving force effect. High-speed airflow comes out as the air goes through slit and eyelet, and make microorganism particulate which suspend in the air to hit the medium and to be collected. Using collected air push the dish revolves, those collected microorganism particulates are distributed equality on medium, in order to rightly measure density of particulates with bacteria in this environment.
Location and timing of sample collection
Air sampling and environmental factors were carried out synchronously in four functional places(key traffic route, commercial pedestrian street, residential district and industrial district) in eight each cities around Pearl River delta' Urban, Guangdong, in four different seasons during 2005 and 2007 . The height of sample collected is 1.0 m. The air flux of sample is 20 L/min and testing time is around 2-5 minutes. At the same time of sample collecting, meteorological factors (such as atmosphere temperature, humidity, wind speed and intensity of illumination light) and environment factors (person flowrate, car flowrate and condition of afforestation are monitored and recorded.
Medium of collecting sample and method of culture
The collected bacteria in air culture agar substrate, in 30 ±s 2 ℃ , 24-48 h; the fungi culture PDA agar substrate , in 25 ± 2 ℃, 3-5 days; each of them were treated in twice repeat.
Data and statistic analysis
The formula of colony: colony cfu/ m Adopting the Spss software for calculation, the number of airborne microbes fungi and bacteria colony, synchronously observational data of meteorological factors which include temperature, humidity, wind speed, and simultaneous atmosphere monitor data of total suspend particulates(TSP) and inhalable particulates(PM10) were analyzed using correlative analysis, Unary Linear Regression analysis and multiple linear regression analysis. At the same time, the statistic and comparative analysis on colony number of fungi and bacteria of airborne microbes and person flowrate and afforestation condition in collected point were carry out. The main reasons that above mentioned are relative with the variety of development of urbanization, city climate and environmental factors. Guangzhou is center city of Pearl River Delta, whose business economy is flourishing and person flowrate and materials circulation are more concentrated; Development of urbanization in Dongguan was very fast in last 20 years, whose industry is dense and population is more; therefore airborne microbes, content of both cities are higher than others in Pearl River Delta' Urban. Place Pearl River Delta which located in subtropical monsoon climate zones, there are high temperature and humidity in whole year, especially in spring and summer when the big change of temperature and humidity happen frequently, and consequently airborne microbes content in spring and summer are much higher than other two seasons. Northern Hemisphere turn warm in spring and summer, the air pressure descends (1001.3-1003.1 HPA), the temperature rise (21-29 ℃) gradually, the degrees of humidity enlargement (69-81%), all of these are very benefic to the increase of fungi and bacteria. In these seasons, the variety of weather is usually vigorous, the wind speed is weak, the air circulate is not good, the city population is concentrated, the exhaust capacity of industry pollution material is great, total suspending particulates and inhalable particulates are increasable (there is respectively 182-239 mg/m 3 , 39.8-63.5 mg/m 3 ) in the air, all of these are the reasons that the many content of fungi and bacteria bring about the problem that the air pollution increased. It follows that concentrated population and weak Ventilation are two important factors for the content of airborne microbes in indoor environment; Rapid development of industrialization, concentration of the person flowrate and materials circulation, high air temperature and humidity, condition of afforestation, all of these are influence factors for content of airborne microbes, in outdoors environment, particularly it is obvious in the place which is rapid development of urban industrialization and high person flowrate, in the spring and summer when the weather drastic changes.
Results and analysis
Condition of atmospheric microorganism colony numbers and the environment factors in observation point
Relativity with meteorological factors and atmosphere particulates
Relativity analysis
Relativity analysis of statistical data shows that fungi, bacteria and temperature, humidity are good relativity in the majority cities of the Pearl River Delta' Urban (especially Shenzhen, Huizhou), but there are obvious relativity with wind speed only in individual cities. The relativity coefficient (R) about temperature and fungi, the total number of bacteria in four seasons is between 0.588-0.988, and the relativity coefficient (R) with humidity between 0.660-0.944 (see table 5) In Guangzhou City, the relativity coefficient about fungi and total number of bacteria with the meteorological factors is between 0.28-0.36, which is general relativity. The relativity coefficient (R) about fungi and total number of bacteria with pressure are respectively 0.605,0.050; The relativity coefficient with sunshine hours are 0.239,0.227; The relativity coefficient with inhalable particulates are 0.525,0.081; with total suspended particulates are 0.388, -0.044, these results show that there is obvious relativity between total numbers of fungi and total pressure, inhalable particulates, however value R is bigger which may be the numerical sampling error.
Unary Linear Regression analysis
According to the content of airborne microbes and meteorological factors is counted as variable, the regression equation was established, and the results show that: The Unary Linear Regression equation was established base on the relationship between Fungi, bacteria and temperature is counted as variables. There respectively relativity of three seasons is obvious, and two tests (P & T value) Because temperature in summer, high humidity, which are appropriate environmental conditions for the growth of bacteria and fungi, they propagated rapidly, which resulted in increased urban air pollution, and especially there are obvious in the area with high population and heavy traffic. In autumn and winter with the weather of low temperature and dry climate, the growth of fungi and bacteria are affected by climate change, and those resulted in the relatively low content of airborne microbes. Meteorological factors such as temperature, humidity and wind speed are main factors affect on the content of airborne microbes. Temperature or humidity increase, the content of airborne microbes, will increase at the same time. Wind speed is week (0.3-1.0 m/s); the content of airborne microbes, is high, especially in summer and winter.
Multiple linear regression analysis
Base on the variable relationship between content of atmospheric fungi, bacteria in the Pearl River Delta' Urban agglomeration and meteorological factors, multiple linear regression equation were established. Statistical analysis shows that the linear relationship between airborne microbes in Pearl River Delta' Urban agglomeration and meteorological factors include temperature, humidity, wind velocity are obviously. Base on the relationship between total number of atmospheric fungi, bacteria and temperature, humidity, wind velocity, the multiple linear regression analysis is higher credibility, especially in spring, autumn and winter.
Base on the variables relationships between content of atmospheric fungi, bacteria from seven cities in the Pearl River Delta' Urban and meteorological factors, the multivariate linear regression equation is established. According to the test, confidence level is high. The multiple linear regression model as follows:
Fungi:
spring T=-14.542 x+ (-2085.143 Guangzhou and the major cities in Pearl River Delta' Urban agglomeration as an example, according to test the absolute value of statistics T (or F =T20) in the condition that regression coefficient is whether zero or not, the importance of each variable are ranked (see Table 6 . 7. 8). It showed that changes of wind speed in 7 Pearl River Delta cities in the spring and summer have the greatest impact on the air concentration content of fungi and bacteria. However, the changes of temperature in the autumn and winter have greatest impact on the air concentration content of fungi and bacteria.
The importance of environmental factors in Guangzhou City is ranked as follow: temperature> average pressure> average humidity> total suspended particulates > inhalable particulates > average wind velocity > sunshine hours. the average temperature is an important factors impact on the content of airborne microbes,
Relative with the environmental factors such as population, movement of vehicles and conditions of afforestation
Statistics of survey data (see Table 9 ) show that: the content of airborne microbes, are much more in the area such as commercial centre with heavy traffic, railway station and coach station. The main reasons for that are high car flowrate and person flowrate. The content of airborne microbes, in ticket lobby of railway station and coach station are obviously more than outside the station. Total average indoor airborne microbes, are 2574cfu/m 3 and the total average number of outdoor airborne microbes, are 1580 cfu/m 3 , the main reasons of those are due to poor indoor air flow, so many people and crowded environment. There are great difference on the content of airborne microbes, between green belt and non green belt area. The content of airborne microbes, in greenbelt areas are less than those in non green belt areas. (See Table 9 ) Analyze on heavy traffic area, the content of airborne microbes, of railway Station and Terminal Plaza where is non greenbelt is 3258 cfu/m 3 ; however, this in the roadways with better greenbelt is 3061 cfu/m 3 ; Analyze on the functional areas, the content of airborne microbes, is relatively low which is 4700 cfu/m 3 in Shenzhen Wetland Bay Park area which is near the beach has better environment, better condition of ventilation and less flowrate of person and car. However, the content in the heavy traffic area is 15210 cfu/m 3 , 21340 cfu/m 3 , and the content of airborne microbes, in the commercial area which is 15800 cfu/m 3 is higher than other areas.
Conclusion and Discussion
Statistics on analysis of monitoring data shows that the content of airborne microbes, is relatively high in Guangzhou and Dongguan of Pearl River Delta' Urban agglomeration, thereinto bacteria is more than fungi and the content of airborne microbes, which are indoor higher than outdoor and non greenbelt areas are more than greenbelt areas, are relatively high in spring and summer.
Mathematical Statistics on the relativity analysis, Unary Linear Regression and multiple linear regression analysis indicates that the atmospheric environmental factors include wind speed, humidity, temperature, total suspended particulates(TSP) are obviously relative with the average content of airborne microbes fungi and bacteria, and most of those are positive or negative linearity relations. Temperature, wind speed is the most important environmental factors on the content of airborne microbes,. Comparative analysis of the statistical data shows that the population flowrate, condition of afforestation are obviously relative with the content of airborne microbes, Prevention and control on atmospheric pollution and microbiological hazards have become main research topics on health and epidemic prevention and control of atmospheric pollution(Ouyang yousheng, xie xiaobao , chen yiben., 2006)(Ren qiwen, wang cheng tun. Guanghua, 2006) (Liyong, 2007) . Rapid development of the Pearl River Delta cities, high concentration of the population and quality of living environment, all of these impact directly on the people's health, hygiene and disease control and implementation of environmental improvement, and consequently the future should be further strengthen research in this area. In spring and autumn, the meteorological factors such as temperature, humidity, pressure and environmental factors change greatly and it is also reproduction season for fungi and bacteria. We should strengthen work on health and epidemic prevention, do well in sanitation of the ground, improve indoor ventilation and illumination, improve urban traffic conditions, control emissions of pollution, do well in virescence and beautifying the environment and strengthen the air disinfection in order to improve the environmental quality of urban agglomeration in the Pearl River Delta' Urban. Ouyang, Yousheng, Xie, Xiaobao. (2003 
